Background: Successful implementation of continuous quality improvement (CQI) programs in hospitals remains rare in all countries, making it necessary to experiment with implementation methods while considering the cultural factors of resistance to change. Objective: To assess the impact of an educational intervention on involvement of clinical department staff in the quality process. Setting: Twelve voluntary clinical departments (six experimental and six controls) in a French 2000-bed university hospital comprising 40 clinical departments. Intervention: Three day training seminar to a group of 12-20 staff members from each department. Design: Quasi-experimental post-test only design study with control group conducted 12 months after the intervention with a questionnaire completed in a face-to-face interview. Subjects: 98 trained staff and 100 untrained staff from the six experimental departments and 100 staff from the six control departments. Principal measurements: Declared knowledge of the CQI methods and participation in quality management activities. Results: 286 people (96%) were involved in the study. More of the trained staff knew the CQI methods (62.4%) than staff in the control departments (16.5%) (adjusted odds ratio (ORa) = 10.6 (95% CI 4.97 to 22.62)). More trained staff also participated in quality improvement work groups than control department staff (76.3% v 14.0%; ORa = 27.4 (95% CI 11.6 to 64.4)). In the experimental departments the untrained staff's knowledge of CQI methods and their participation in work groups did not differ from that of control department staff. Conclusions: A continuing education intervention can involve care providers in CQI. Dissemination of knowledge from trained personnel to other staff members remains limited.
I
t is widely acknowledged that hospitals need to implement a quality improvement process. However, successful initiatives to implement continuous quality improvement (CQI) in large hospitals remain rare. [1] [2] [3] [4] Quality management is more easily implemented in hospitals with a participatory and flexible organizational culture directed towards the group and development, and in hospitals that actively encourage employees to take responsibility. 3 5-9 These cultural features should be considered in the development of implementation plans, which should include actions aimed at supporting an organizational culture that favors quality improvement efforts. 3 10 This involves changing the mental attitudes of professional staff and moving from a culture where quality is related to individual skills to a culture based on group performance and cooperation. [10] [11] [12] [13] [14] [15] Our team works within a public health medical structure in charge of implementing quality and risk management processes in a teaching hospital (box 1). We have conducted organization-wide improvement projects relating to topics such as the quality of hospitalization reports and drug prescriptions. 16 17 These actions, founded on the traditional ''guidelines-audit-feedback'' model, did not succeed in modifying practices significantly and did not result in care providers actively participating in the targeted improvements.
This observation has led to a modification of our implementation strategy by giving greater importance to continuing education activity and to turning to the CQI model, which is based on participation of staff members in multidisciplinary work groups using problem solving tools. [18] [19] [20] The program consists of setting up a multidisciplinary quality team of 8-15 people with two quality leaders (a doctor and a head nurse) in each voluntary medical department. Integrating the department into the program starts with a training seminar on quality management methods and tools delivered to a group of department staff.
The objective of this study was to evaluate the impact of this continuing education program on the representations, knowledge, and involvement in quality management activities of staff in six experimental departments.
METHODS

Context
The study was carried out in a French 2000-bed university hospital center employing 8000 people. A call for voluntary participation was made to all clinical department heads. Of the hospital's 40 clinical departments, six of 12 departments which volunteered to participate were selected by the hospital's quality committee for testing the intervention on criteria of feasibility, immediate availability, and balance between the types of service; the other six departments acted as controls.
Intervention
The intervention consisted of a training seminar divided into six sessions of 4 hours delivered over 3 days separated by 2-4 weeks. The training successively tackled problem identification, problem solving methods, process analysis, development of guidelines, evaluation of practices, and accreditation. The training seminar was addressed to a group of 12-20 volunteers from the various professions in the departments. Each session included a lecture and an interactive workshop in small groups (5-8 people) . During workshops the participants were led to identify their department's problems, define improvement priorities, analyse the causes of the problems, build solutions, plan their implementation, and evaluate the results. Teaching documents, lecture notes, and reference texts were given to the participants and were supplemented in each session by the report of the preceding workshop session.
Study design
We used a quasi-experimental post-test only design study with a control group, comparing six experimental departments with six control departments. The study was carried out in the year 2000, 12-18 months after the previous training course.
The data were collected by a questionnaire filled in during a face-to-face interview at the work place (see Appendix 1 available online at http://www.qshc.com/supplemental). The questionnaire was developed by a multi-field working group comprising physicians and sociologists, starting from a study of semi-directed interviews conducted with 12 staff members of the six experimental departments.
The questionnaire was composed of questions with a closed answer format and explored three fields: (1) quality representations, (2) knowledge and control of the quality management methods and tools, and (3) involvement of the staff in the quality process. In the experimental departments, open questions explored the dissemination of information vectors and knowledge relating to the quality process. The questionnaire took an estimated 15-20 minutes to complete.
Participants
The six experimental departments comprised two medical departments (nephrology and gastroenterology), two surgical departments (vascular and maxillofacial), and two intensive care departments. The six control departments were also distributed into two medical departments (pediatrics and internal medicine), two surgical departments (urology and otorhinolaryngology), and two intensive care departments.
The investigation involved 298 staff members: 98 trained staff members of the six experimental departments; 100 untrained staff members (those who did not participate in the CQI training course) randomly selected from the staff of the six experimental departments; and 100 untrained staff members randomly selected from the staff of the six control departments. The random selection was done with stratification on profession.
Data analysis
The answers given by members of the three staff groups were compared. The purpose of comparing the answers of the trained personnel with those of the control department staff was to identify the effects of the intervention on staff members' representations, knowledge and practices.
Comparison of the untrained staff in the experimental departments with the staff in the control departments enabled us to study the dissemination of quality management knowledge and activities in the departments involved in the intervention.
Estimations were provided with a 95% confidence interval. The answers were compared using the x 2 test which was replaced by the exact Fisher method for an expected strength lower than 3. Multivariate analysis was carried out by logistic regression to measure the effect of the study group after adjustment for the other characteristics (odds ratio adjusted, ORa). The model's adequacy to the data was checked by the Hosmer-Lemeshow test. 21 The significance threshold retained for all tests was a(0.05. Data analysis was carried out using Stata 6.0 software.
RESULTS
Participation in the study
Two hundred and eighty six people agreed to answer the questionnaire (96% response rate). Data analysis was based on the answers of 93 trained and 97 untrained staff members in the experimental departments and 96 staff members in the control departments (table 1). They were divided into 191 paramedical staff (67%, mainly nurses), 50 physicians (17%), and 45 other personnel (16%) occupying administrative or logistic positions (secretaries, food service, laundry and cleaning staff).
Quality representations
Trained staff members associated the word ''quality'' with the idea of organization of care more often than staff The idea of compliance with standards was found more often in trained people than in controls (21.5% v 7.6%). The untrained staff in the experimental departments had an intermediate position on this question, which could reflect a displacement of the representations from being in contact with trained co-workers. The representation of quality also differed depending on profession. The idea of organization was dominant in physicians (48.0%) and in the administrative and logistic staff (53.3%), whereas the paramedics placed the idea of care skills (39.6%) and of human relations first (23.5%; p,0.01). Trained staff members adhered to the quality process insofar as they recognized that situations needing improvement exist in their departments (97.9%) and that the quality process is likely to change these situations (92.5%). They viewed the main obstacles to the quality process as investment in time (71.7%), querying working behaviors (63%), and fear of paperwork (42.4%). These questions did not bring out significant differences between the study groups. On the other hand, physicians differed from the other staff in that they were motivated by accreditation (42.0% v 22.9%; p,0.05) and more feared the paperwork related to the quality process (66.7% v 39.4%; p,0.01).
Level of self-reported knowledge Eighty six percent of the trained staff stated that they had good knowledge of the quality process compared with 34.1% of the untrained staff members in the experimental departments and 33.3% of the controls (p,0.01). More trained staff than untrained staff members of the experimental departments and controls stated that they had mastered all quality methods and tools (table 3) . Among the quality methods and tools, guideline writing appeared the most familiar to them (87%) while specific quality tools such as process analysis, the Ishikawa cause-effects diagram, and the Paretto diagram were the least familiar.
The untrained staff in the experimental departments did not differ from the staff in the control departments. In fact, they reported that they were informed of the quality process activities by the guideline binder (63.9%) and by informal discussions between colleagues (57.7%). Specific communication actions concerned only some of the staff: briefings (48.5%), memorandums (36.1%), and team meetings (34%).
Multivariate analysis showed that trained staff had significantly greater knowledge of CQI than staff in the control departments (ORa = 10.61 (95% CI 4.97 to 22.62), table 4). Knowledge of CQI did not differ between untrained staff in the experimental departments and staff in the control departments (ORa = 1.24 (95% CI 0.57 to 2.71)). It should be noted that this knowledge appeared better in the surgical Involvement in the quality process Eighty nine percent of trained staff stated that they were involved in the quality process compared with 48.9% of untrained staff in the experimental departments and 65.6% of the staff members in the control departments (p,0.01).
More trained staff members stated that they were involved in every quality activity (table 3) . The most frequent activity was guideline writing in both the experimental and control departments. Multivariate analysis showed that trained staff participated significantly more in quality improvement work groups than control staff (ORa = 27.39 (95% CI 11.64 to 64.45), table 5). Participation in work groups was also significantly lower in intensive care units and among other staff.
DISCUSSION
The results of this study show that self-reported knowledge of quality methods and tools and involvement in quality management are higher in hospital staff after a continuing education intervention than in untrained staff. This positive result is probably related to two characteristics of the training seminar-organization into sequential sessions and working in interactive groups. Other studies have also shown that these characteristics result in behavior changes. 22 Self-reported knowledge and practice acquisition related primarily to simple tools and methods which gradually penetrated the hospital culture preceding the intervention. Both in knowledge of the tools and in practical application, guideline writing was the dominant activity. The importance given to guideline writing appears paradoxical, firstly because the message delivered during the training course was focused on problem solving methods, and also because staff members expressed reservations about this activity which they considered time consuming and which some compared to excessive bureaucracy. 23 This paradox raises questions; the fact that writing guidelines is both the most criticized and the most frequent activity means that something more may be involved in writing guidelines than the simple application of a quality improvement method.
The second result of this study is the poor dissemination of knowledge to untrained staff in the experimental departments. The quality representations of untrained staff were intermediate between those of trained staff and controls. On the other hand, the knowledge of methods and tools and the involvement in the activities of quality management of the untrained staff did not differ significantly from those of controls. These data suggest that the quality process is not disseminated within departments. This may risk creating a sort of caste system, with those involved in quality teams isolating themselves from the rest of the staff. The quality team members then become ''prescribers'' of organizational and professional practice changes imposed on the other staff.
We identify this as a risk to the permanence of departmental quality processes. Careful attention must be given to involve physicians, who occupy a central position in the care process and have a key role in team management and departmental organization. 24 25 Thus, physicians must take on the leadership of quality management in the care structures and accompany the organizational changes involved.
11 13 19 In our experiment physicians behaved as good learners, as in other studies showing that continuing education can lead physicians to be interested in quality management. 26 The main limitation of this study lies in the selection of the participants. Although the controls were randomized, the trained personnel were volunteers and were not randomized. A self-selection bias cannot therefore be eliminated, which may have resulted in over-representation in the trained group of staff members who were already particularly interested in quality management.
Secondly, staff knowledge and involvement in quality management were evaluated from their statements and one cannot formally eliminate an information bias. However, the data are in agreement with those of another study in which we analysed quality management activities in the experimental departments 1 year after the intervention and checked the effective participation of the trained personnel in the work groups. 23 We found that 82% of trained personnel took part in the quality work groups, which is very similar to the declared participation rate (76.3%) by the same people.
This data crosscheck can only be made for the trained group but lends some credibility to the declared data.
Thirdly, the relevance of the 12-16 month period between training and evaluation can be questioned. This time period is within the usual evaluation times of medical continuing education activities which vary from 1 to 24 months. 22 It should be recognized, however, that the goal of the intervention was to install quality management practices over the long term in the departments and the permanence of the effects of the intervention will have to be checked again in the future.
Finally, we did not study the possible effect of the training course on the quality of patient care, which is the final objective of staff training. We do, however, intend to study the impact of the intervention on user satisfaction, measured with a standardized and validated instrument, by repeating measurements before and after the educational intervention. 27 
CONCLUSIONS
The strategy of quality management implementation that we have adopted is based on three characteristics: (1) educating healthcare providers, (2) creating multiprofessional groups for CQI, and (3) focusing on problem solving methods. [28] [29] [30] This decentralized approach based on the voluntary involvement of care providers allows a flexible adaptation to specific conditions and facilitates staff adherence to change. 6 31 We consider this approach, which respects the strongly segmented organization of the hospital, as a stage in CQI implementation which corresponds to the strategic option defined by Shortell et al 5 as creating ''quality pockets''. We recognize, however, that extending change from motivated workgroups to a broader community remains a challenge. 6 The questionnaire used in this study is shown in N The acquisition of knowledge and practices relates preferentially to the simplest tools and methods: guideline writing appears to be the dominant activity although, paradoxically, healthcare professionals fear the paperwork associated with quality assurance.
N The effects of training remain limited to the participants. Knowledge is not well disseminated to untrained staff so training programmes need to involve all staff members directly.
